TOMATO PROCESSING 



Introduction 

The demand for tomato processing usually arises from a need to preserve the product for 
cooking purposes (inclusion in stews, soups, curries etc) out of season or to add value for 
extra income. Traditionally, the most important methods used are concentration (to a paste or 
puree) and drying either fruit pieces or to a powder. These remain the most suitable processes 
for many people to use and form the bulk of this brief. It should be noted that high quality 
'salad' tomatoes have the highest value when sold fresh and in good condition. These would 
not normally be used for processing, unless for home use to save excess at the height of the 
season. 



Raw material quality 

For each of the processes described 
below the tomatoes should be ripe, 
red, firm to soft, free of all mould 
growth (by cutting out infected parts) 
and free of stems, leaves, dirt and 
other soils (by washing). It is less 
important if the tomatoes have surface 
blemishes or splits/cracks (provided 
these are not infected) as in most 
processes they will be cut or pulped. 




Figure 1: Sorting the tomatoes. Processing 
unit at Walewela, Matale, Sri Lanka. 
©Zul/ITDG 



Processing 

Drying 

Traditional methods in hot, dry regions 

include sun drying. The tomato halves are placed on clean flat surfaces (eg roofs) with the cut 
side facing up or by threading the halves on to strings and hanging in the sun from a branch or 
beam. In both cases, drying is relatively rapid (depending on the temperature and humidity of 
the air) but there may be contamination of the product by insects, dirt and dust, this can be 
reduced by covering the tomatoes with fine muslin cloth or mosquito netting. The end product 
is dark, red, leathery pieces with a strong tomato flavour. Re-hydration is relatively slow, but 
this may be unimportant in cooking applications. Provided that the humidity is low, the dried 
product will keep without special packaging for several months. If the humidity rises the 
product will go mouldy and should be protected either by suitable packaging (eg sealed plastic 
bags - preferably polypropylene or thick polythene, or in sealed pottery jars) or dried slowly 
over a fire to a low moisture content. The tomatoes should be far enough away from the fire to 
prevent cooking they will be fully dried when they are hard and brittle. 



If the climate is not hot and dry, an artificial drier could be considered but the cost of the drier 
and fuel should be carefully calculated to see if it is economic to dry this often low value food. 

When tomatoes are dried to a low moisture content, so that they are hard (eg 5% water), they 
can be pounded or milled to a powder. This is more convenient to use and store (eg sealed 
glass or pottery jars or sealed polypropylene film bags thin polypropylene - the most common 
type of plastic will not stop moisture entering the product and subsequent mould growth within 
a few weeks). Layers of pulp can also be dried to a rubbery fruit leather and stored in plastic 
film. Alternatively the post dried pulp can be formed into balls or cubes and then dried in the 
sun or over a fire. 



Concentration 

Tomato pulp can be prepared using a pestle and mortar, some types of mills (eg 'Posho' mill in 
West Africa) or by small pulping machines. It is usually necessary to remove seeds and skins 
this can be done by sieving through a medium mesh (eg 1-2mm holes) or, in the case of some 
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COLD BOTTLES OUT 



HOT BOTTLES IN 



COLD WATER 



of the pulpers, these parts are 
separated by the machine. 

Juice/squash 

Tomato juice can be separated from 
the pulp by filtering but more 
commonly the entire pulp is used as 
'juice'. This can be preserved by hot 
water pasteurising in sealed bottles 
at 90-1 00 'C for at least 10 minutes 
followed by cooling to room 
temperature (Figure 2) or by hot 
filling into sterile bottles. A certain 
amount of separation of pulp and 
liquid during storage is inevitable - 
with pulp accumulating at the 
bottom of the bottle. However, clear 

separation into a pale liquid and a solid pulp layer is evidence of under-pasteurisation. This is 
not likely to be harmful but is less attractive. Some small-scale producers have found that 
adding 0.3% thickener (eg sodium alginate) completely prevents separation. This is a 
permitted additive in most countries but may be expensive and is not really necessary. 




Figure 2: Bottle Cooling System 



Equipment 



Pulping Machine 



Flow Diagram 

Action 
Tomatoes 
Sort 
Wash 
— Pulp 



Quality Control 



Pasteurise 



(If done before filling) 
Fill 



New Caps 



Seal 



Heat for 1 minutes between 90 
& 1 00 5 C 



Bottles Sterilised by Boiling 
water or steam for at least 1 
minutes. 



Pasteurise 



(If done after filling) 
Cool to room temperature 
Label 
Store 



Heat for 1 minutes between 90 
& 1 00 5 C 



Tomato squash is tomato pulp with added sugar syrup to give a concentration of 30-50% total 
solids (°Brix) measured by refractometer. It is not a widespread product as people tend to 
prefer squashes made from other fruits but it may well be worth investigating in your own area. 
It is processed in a similar way to juice and may in addition contain up to 100ppm of sodium 
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(or potassium) benzoate preservative in most countries (check with your local Bureau of 
Standards). 



Tomatoes can be boiled to evaporate the water. Depending on how much water is removed 
and what other ingredients are mixed into the pulp, it is possible to obtain a large number of 
products. Examples are given in Table 1 . 





Solids 

content (%)* 


Temperature (at sea 
level) 


Other ingredients 


Paste 


40 


(101) 




Puree 


34 


(100) 




Jam 


68-70 


(106) 


(pectin), sugar, (acid) 


Chutney 


42 


(101) 


vinegar, salt, spices 


Ketchup 


35 


(100) 




Soup 


16 


(100) 


flour, salt, sugar 



Table 1 : Products from tomato pulp 



* Usually measured by refractometer as °Brix. Figures in brackets are final 

temperature of boiling at sea level, which is an alternative way of measuring 
solids content (at higher elevations the boiling point is progressively reduced 
and separate technical advice is needed if you are above approximately 
2000m) 

The basic preservation principle behind all of these products is to remove water by boiling to a) 
heat the product to destroy enzymes and micro-organisms and b) concentrate the product so 
that contaminating micro-organisms cannot re-grow. 

This can be done in an open pan over a fire. It is necessary to heat slowly -especially when 
the product is more concentrated - to prevent it burning onto the pan. It should also be stirred 
continuously which is very labour intensive (and hot work). The product will be a dark red paste 
with a strong taste of tomato. 

A better colour and faster process can be achieved using a steam jacketed boiling pan with 
steam from a boiler but this is expensive and should only be considered for larger scales of 
operation. The bright red colour of imported tomato pastes and purees can only be obtained by 
using vacuum evaporators and at present there is no low-cost small-scale equipment available 
to our knowledge. 

After boiling to the correct solids concentration (usually 65-75° Brix by refractometer or to a 
temperature of 104-1 06 °C at sea level) the product is filled into pre-sterilised jars (100°C for ten 
minutes in steam or water) and cooled to room temperature. A selection of typical recipes for 
each product is given below. 

Tomato jam 

1kg tomato pulp 
1 kg sugar 

(pectin and citric acid not usually necessary but 0.1% pectin and adjustment to pH3.3 may be 
needed). 



Green tomato chutney 

1 kg tomatoes 500g sugar 
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125g cooking apples 
500g onions 
100g sultanas 
450 ml vinegar 



1 level teaspoon salt 

Vz level teaspoon mustard 
Va level teaspoon pepper 

2 level teaspoons curry powder 



Peel the tomatoes, chop the apples and onions into small pieces. Mix all the ingredients 
except the sugar and boil gently until soft. Add the sugar and boil for a further 30 minutes. 
Pour into jars and tie down. 

Tomato ketchup for 1 kg 

420g tomato puree 
1 50g sugar 

300g vinegar (10% acetic acid) 
300g salt 
70g onion pulp 

30g (garlic puree and other spices to taste) 

Tomato soup for 1 kg 

60g tomato puree 
30g sugar 
1 0g salt 
20g flour 

20g spices/garlic puree/onion puree etc to taste 

860g water (mix ingredients oil fill into pasteurised jars and pasteurise at 90 S C for 15 minutes. 
References and Further Reading 

• Semi-processing of Tomatoes, ITDG Technical Brief 

• Small-scale Food Processing: A guide to appropriate equipment, P. Fellows & A. 
Hampton, IT Publishers/CTA, 1992 

• Tomato and Fruit Processing, Preserving and Packaging: An example of a village Factory, 
Guus de Klein, CIEPAC/TOOL, 1993 

Equipment suppliers 

Note: This is a selective list of suppliers and does not imply ITDG endorsement. 

Pulping machines Food Preservation Systems 

FMC Corporation 1604 Old New Windsor Road 

PO Box 11178 New Windsor 

San Jose Maryland 21776 

California 95108 USA 



USA 



Wet grinding mills 

Adelphi Manufacturing Company Limited 



Kaps Engineers 
831 GIDC 
Makapura 
Vadodara 390 01 
India 



Olympus House 
Mill Green Road 
Haywards Heath 
RH16 1XQ 



UK 



Lehman Hardware and Appliances Inc 



Victorio strainer 
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P O Box 41 
4779 Kidron Road 
Kidron 
OHIO 44636 
USA 



Kenwood juicer 

Kenwood Limited 

New Lane 

Havant 

P09 2NH 

UK 

Lehman Hardware and Appliances Inc 

P O Box 41 

4779 Kidron Road 

Kidron 

OHIO 44636 

USA 



Lehman Hardware and Appliances Inc 

P O Box 41 

4779 Kidron Road 

Kidron 

OHIO 44636 

USA 

Steam juicer 

RRMILL Inc 

45 West First North 

Smithfield 

UTAH 84335 

USA 

Gebr Rademaker 
P O Box 81 
3640 AB MIJDECHT 
Netherlands 
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